Oit1/Fam3D, a gut-secreted protein displaying nutritional status-dependent regulation.
Oncoprotein-induced transcript 1 (Oit1) was previously identified as a dietary fat-induced gene in the small intestine of C57Bl/6J mice. In this study, we further characterized Oit1 and its human ortholog family with sequence similarity 3, member D (Fam3D), on the messenger RNA as well as the protein level. Oit1 and Fam3D were found to be predominantly expressed in the gastrointestinal tract of mice and humans, respectively. Dietary fat induced a clear and acute up-regulation of Oit1, especially in the jejunum, whereas fasting led to a reduced gene expression in the small intestine. Regarding protein expression, we found a remarkable pattern of Oit1 along the longitudinal axis of the intestine, a predominant villus-restricted expression in the proximal small intestine and a more pronounced crypt expression in the distal parts of the intestine. Using transfection experiments, we confirmed secretion of the Oit1 protein, as was predicted by a signal peptide sequence. Detection of Oit1 and Fam3D in plasma samples indicated that both proteins are secreted to the basolateral site of enterocytes. Moreover, in human plasma samples, we also found an effect of nutritional status on Fam3D levels, with a postprandial elevation and a reduction after fasting. In conclusion, Oit1 and Fam3D are gut-derived proteins that are expressed and secreted in a nutritional status-dependent manner.